This study aimed to conduct an ethnobotanical survey of medicinal species in an área of cerrado vegetation in the chapada do Araripe, Ceara, as well as evaluating and selecting species with potential for bioprospecting, based on the relative importance of the species and the consensus among the informants. The ethnobotanical data were collected through semi-structured interviews and a free list, and by using the technique "snowball". It was analyzed the relative importance of the mentioned plants as well as species that stood out on the bodily systems, based on the factor:consensus among the informants. It was recorded a total of 38 species distributed into 35 genera and 25 families. Of the total eight species (21%) presented great versatility (IR≥1) regarding to its use. The therapeutic indications were grouped into 14 categories of bodily systems. Disorder of respiratory and genitourinary systems, injuries, poisoning and other consequences of external causes and diseases of the blood, organs and connective tissue, obtained a greater consensus among the informants. Ximenia americana, Himathantus drasticus, Stryphnodndron rotundifolium, Hancornia speciosa and Cecropia pachysthachya were the species subject to further study, based on versatility, and consensus of the use among the informants.
INTRODUCTION
Studies on plants with medicinal potential have represented a major focus on the search for new drugs (Elisabetsky, 1991) . In accordance with the data from the World Health Organization, a large part of the population of developing countries uses popular herbal medicine in primary healthcare. This is due to the fact that diseases that affect the population in these countries are mainly related to the lack of sanitation, malnutrition and difficulty of access to medicines (Kumate, 1997) . Due to this, these communities per finish choose medical species available in the environment, low cost.
In Brazil, the use of medicinal plants is a therapeutic resource extensively explored by the population, although often their use does not contain the necessary information to ensure the safety of these agents (Souza et al., 2011) . Hence, the importance of encouraging the transmission of knowledge from one generation to another in a traditional scope (Ceolin et al., 2011) however, accompanied by scientific proof. An analysis that generates information about traditional therapeutic practices and of the species which deserve attention from these people is valid when the goal is to promote information about cultural subjects and the Brazilian ecosystem sustainability.
In this sense, ethnobotanical investigations have focused on studying biologically active species, as well as obtaining information about the possible forms of sustainable use of these plant resources . Among the least studied Brazilian ecosystems there are those, which are related to dry forests (Caatinga and Cerrado) (Albuquerque and Andrade, 2002) . Specifically in the northeastern cerrados there is a visible lack of conducted studies, mainly regarding to ethnobotanical and pharmacological surveys. Most of these studies are concentrated in the states of Mato Grosso, Goias and Minas Gerais (Souza and Felfili, 2006; Botrel et al., 2006; Alves et al., 2008; Silva and Proenca, 2008) , and there is a gap regarding to the northeastern disjoined cerrados.
Considering the importance of information about plants with therapeutic purposes and the analysis of their representativeness within the cerrado, the goal of this study was to investigate the use of medicinal plants in a cerrado area of Chapada do Araripe, Barbalha, State of Ceara. The study focused on assessing the local diversity of medicinal plants by checking the versatility of species used and the consensus of use and/or knowledge among the informants. At the same time, the study aimed at pointing out which group of species should deserve further study due to be potentially active as herbal medicines.
MATERIALS AND METHODS

Study area
This study was conducted in the rural community of Betania (7°18' 18'' S and 39° 18' 07'' W). It is situated in the municipality of Barbalha, established in a cerrado area of Chapada do Araripe, south of the State of Ceara, bordering the State of Pernambuco (Figure 1 ). Chapada do Araripe, which has a tabular surface with an altitude ranging between 760 and 920 m, is one of the most striking elements of the landscape of the region (Toniolo and Kazmierzak, 1998) , within the semi-arid region. It behaves as an island for certain types of vegetation, such as the cerrado, and it is like a disjunction of its core area in this location (Costa et al., 2004) . The dystrophic red and yellow latosols predominate in the region (Brasil, 1973) , with warm tropical climate, average annual rainfall of around 760 mm and temperature between 24 and 26°C. This region has two well-defined seasons, dry and rainy, being the rainy occurring between January and April (Costa et al., 2004) .
Ethnobotanical and floristic survey
The research was carried from August to December 2014, out by means of semi-structured interviews based on standardized forms according to the method proposed by Martins (1995) and information was obtained after the participants signed a consent form. It is important to mention that this research was submitted to the Research Ethics Committee of the Regional University of Cariri and approved with Opinion No.251.829/2013. The informants was selected through the snowball technique (Bailey, 1984) .
The free list technique was used in the interviews in order to stimulate the interviewed cite of all medicinal plants they know and/or use. A total of 30 informants were interviewed, 19 males and 11 females, with ages ranging from 35 to 91 years.
The botanical material was collected in the backyard of the residences and, when possible, in the forest, at the time and/or after the interviews. The species were incorporated into the Caririense Dardano de Andrade Lima Herbarium of the Regional University of Cariri (HCDAL-URCA).
Data analysis
The index of relative importance (RI) of the medicinal plants identified was calculated according to the methodology proposed by Bennett and Prance (2000) . The relative importance is a quantitative method which demonstrates the importance of specie based on its versatility, with '2', being the highest possible value. The calculation is made according to the following formula: RI = NCS + NP; where, RI= relative importance; NCS = the number of body systems treated by a given species (NCSS), divided by the total number of body systems treated by the most versatile species (NSCSV); NP = number of properties attributed to a species (NPS), divided by the total number of properties attributed to the most versatile species (NPSV) (Silva et al., 2010 (a) ; Almeida et al., 2006) . The calculation of this index was performed based on the distribution of the indications for use of ethno-species in body systems, related to 12 categories of the International Statistical Classification of Diseases and Related Health Problems (ICD-10) (OMS, 2000) .
The informant consensus factor (ICF) was calculated according to the technique proposed by Trotter and Logan (1986) aiming to identify the body systems that had greater consensus of current knowledge and/or use, and which plant groups require deeper studies (Almeida et al., 2006) . For the calculation of the ICF, the following formula was used to calculate the ICF = nur −nt/ nur −1, where: nur is the number of citations of usage in each category and nt is the number of species indicated in each category. ICF values *Corresponding author. E-mail: delmaciamacedo@yahoo.com.br Tel: + 55-88-99929744. 
RESULTS AND DISCUSSION
Local diversity of medicinal plants
A total of 38 native medicinal plant species were reported, distributed in 25 botanical families and 35 genera (Table J . M e d . P l a n t s R e s . (2011) and Souza et al. (2014) , since the large medicinal use of this family can be explained by the great number and diversity of the species that compose it, being one of the largest in the cerrado. Most genera were represented by only one species, with the exception of Croton, Psidium and Hybanthus.
In this research, the leaves were the part of the plants most used in local home made medicines (31.61% of cases). The other plant parts used had a percentage distributed as follows: roots (24.49%); inner barks (20.43%); stem barks and fruits (6.12%) each, in addition to plant products such as resins, latex, and seeds (12.27%). Other studies have demonstrated that the leaves were also the part of the plant most used in medicinal preparations (Giraldi and Hanazaki, 2010; Pinto et al., 2006; Franco and Barros, 2006) , followed by barks and roots. It is well known that plants have different concentrations of chemical compounds in their parts.
In the community under study, 07 different preparation methods were recorded, ranging from decoction (44,19%), soaking (18,60%), infusion (16,28%). The other forms, use of alcohol, in the water, licking and seed toasted totaled a percentage of 20.93%. (Intake, is the most cited by the interviewed) It is observed that decoction is the most common form staging also in other etnobotanicos surveys conducted in cerrado de Minas Gerais (Calábria et al., 2008) and Mato Grosso do Sul (Cunha and Bortolotto, 2011) .
Among the species, 21% of medicinal plants had great versatility in relation to their uses, showing high relative importance (RI ≥ 1). The most versatile species were: Hancornia speciosa, Copaifera langsdorffi, Stryphnodendron rotundifolium, Himatanthus drasticus, Croton heliotropiifolius, Ximenia americana, Centrosema sp., and Passiflora cincinnata. The other species had RI <1, with variation from 0.25 to 0.90, ranging from one to three body systems per species. It is important to emphasize that none of the species mentioned in this survey reached the highest value of RI = 2.
The most versatile species had from three to six body systems, what comprehends from four to eleven healing properties. The species S. rotundifolium and C. langsdorffi stood out by offering larger number of body systems (6), having been related to eight and nine healing properties, respectively.
The species H. drasticus, H. speciosa and S. rotundifolium were highly recommended for the treatment of gastritis and ulcer. C. heliotropiifolius, S. rotundifolium and X. americana were mentioned for curing both internal and external inflammations. For hypertension problems, the informants made use of the species P. cincinnata and H. speciosa.
As much latex as for the leaves, however in Nova Xavantina-MT, the most used part of this species is the bark of the stems, and C. langsdorffi they use as much as the shells as the leaves and fruits, corroborating with the results achieved in our research (Silva et al., 2010b) . Regarding H. drasticus, the informants' among versatile species: the leaves are the parts of the plants which are most used, followed by inner barks. This fact was also observed in studies conducted by Cartaxo et al. (2010) , Medeiros et al. (2004) and Pinto et al. (2006) . It is observed that the parts of the plants used will vary depending on the knowledge and practices of use that exists in each locale. Thus, regarding C. heliotropiifolius in the community studied and in a study conducted in the semi-arid region of the State of Piaui (Oliveira et al., 2010) , the most common report was for the use of its leaves; however, in the carrasco area of the State of Ceara, besides the use of leaves, its roots had also been used by the informants (Souza et al., 2014) .
Agreeing with this study, X. americana has also been reported in other studies with respect to its bark and inner bark (Roque et al., 2010; Cartaxo et al., 2010) . For H. speciosa, informants mentioned the use of the latex of the plant to treat various ailments. Still for the same species in the surrounding communities of Serra das Almas Natural Reserve, states of Ceara and Piaui, the informants reported that the use of leaves, to make medicines is the most common (Magalhaes, 2006) .
Among the species with relative importance in this research, some have pharmacological studies that demonstrate a variety of activities, for example, both bark extracts and leaves of X. americana have proven antifungal activity (Omer and Elnima, 2003) . H. drasticus tests have presented its anti-inflammatory, gastroprotective and antinociceptive effects (Lucetti et al., 2010; Colares et al., 2008) , and this research corroborates with the therapeutic indications mentioned by informants for treating ulcer, gastritis and wounds.
Despite informants not having cited C. langsdorffii for cancer, studies have demonstrated that kaurenoic acid isolated from the oil of C. langsdorffii presented antiinflammatory and cytotoxic potential, inhibiting the growth of cancer cells (Costa Lofuto et al., 2002; Paiva et al., 2003) . The ethanolic extract from stem bark of S. rotundifolium showed anti-microbial, anti-ulcer and gastro-protective activities in surveys conducted by Rodrigues et al. (2008) and Oliveira et al. (2011) . This fact is confirmed in this study, in which the species were reported for the treatment of cancer, ulcer, gastritis, infections, and inflammations. Anti-hypertensive (Soares et al., 2006) and anti-inflammatory activities were verified through of ethanolic extract H. speciosa leaves.
For Croton h., there were found pharmacological and phytochemicals studies using the leaves of this species, only the root extract was observed antitumor activity (Torrance et al., 1977) and antimicrobial (Peres et al.,1997) . For Centrosema sp and P. cincinnata, pharmacological studies were not found to report activities or medicinal use of these, given mainly to treat diseases of respiratory and nervous system. Many of the healing properties of the species with the highest relative importance in this work were cited in other studies (Cunha and Bortolotto, 2011; Roque et al., 2010; Santos et al., 2012; ) , however, in other studies, the use of X. americana for the treatment of rheumatism had not been reported yet.
Informant's consensus factor for therapeutic purpose
The medicinal species were used to treat 51 therapeutic purposes and were classified into 14 categories relating to body systems listed in Table 2 . In general terms, there was an agreement regarding to the use of the species within the categories among informants, with consensus values ranging from 0.6 to 1.0. In only one category there was no consensus among the informants. The categories, Certain infectious and parasitic diseases, Endocrine, nutritional and metabolic diseases, presented the highest indices of agreement, with the utilization of Tillandsia sp., To treat worm and Hancornia speciosa for thyroid, providing evidence of greater cultural importance of these species for the studied community. In another study in semi-arid region of northeastern Brazil, IPD category also obtained the greatest consensus among the informants (Almeida et al., 2006) . It suggests that these diseases are related to the health habits, and to the economic conditions of the community.
The category RSD has received 114 citations of use, having being reported 12 species for therapeutic indications included in this body system, corresponding to 31% of species referred to in this work for the treatment of cough, sore throat, flu, asthma, bronchitis and tuberculosis, C. coriaceum (30), H. courbaril (28) and H. ipecacuanha (20) were the most reported species in this category, indicating a vast community knowledge about the medicinal plants which treat respiratory problems. Usually, this category is commonly found in other studies by the number of species or reports related to this body system, in Itacare, State of Bahia, and this system stands out by the high number of reports of use related to the treatment of flu and cough (Pinto et al., 2006) . In the municipality of Caico, State of Rio Grande do Norte, RSD accounted for 31.6% of the reports and Amburana cearensis (Allemao) was the most common species indicated to treat flu and sinusitis (Roque et al., 2010) . In a rural community of a caatinga region, in the municipality of Aiuaba, State of Ceara, this system M a c ê d o e t a l . 5 1 1 obtained the largest number of reports of use (335), which corresponds to 28.44% of the total number of reports (1,178) and it also had a high number of species indicated (50), corresponding to 42.02% of the total. This fact demonstrates the broad knowledge that the community studied has about medicinal plants to treat respiratory problems GSD had 23 citations of use grouping four species for the treatment of uterine inflammation, kidney disorders and menstrual cramps. Cecropia pachysthachya and S. rotundifolium were the most reported species to treat kidney disorders and internal inflammations, respectively. This category has been frequent in the studies conducted by Roque et al. (2010 ), Calabria et al. (2008 , and Cunha and Bortolotto (2011) , with kidney disorders as the most reported disease in this category.
The categorie IPOCEC, with 46 reports of use and nine species, covered the treatments indicated for injuries, healing and streptos, among others. S. rotundifolium, C. langsdorffi and C. heliotropiifolius were the most reported species. Similar results were observed in studies conducted by Roque et al. (2010) , in which 'injury' was reported by 9% of the informants, and in studies conducted by Pinto et al. (2006) , in which 'cut' received 30% of the reports within this system. DSD and DMSCT received the same ICF values. DSD was the second most reported system (103 times), totaling 22 species. H. drasticus, H. speciosa, and S. rotundifolium were referred to treat ulcer and gastritis, which were the most frequent affections in this category. For DMSCT, nine species were reported to treat hernias, rheumatism and the vertebral spine pain.
It is common to find results which confirm the prevalence of DSD (Santos, 2009; Gazzaneo et al., 2005; Pilla et al., 2006) , however, for diseases of the musculoskeletal system and connective tissue, ICF values are lower than those found in this study (Cartaxo et al., 2010) .
The category CSD received 34 reports and comprised eight species. P. cincinnata and H. speciosa together had 15 reports for treating high blood pressure, having been the one most reported in this corporal system. In the semi-arid region of the State of Piaui, hypertension was also the most reported was the most reported disease (20), comprising 15 species for this purpose (Oliveira et al., 2010) . Then the category of neoplasms, cancer was the illness of involve this system, cited by the informers the species S. rotundifolium and H. drasticus for their treatment. Similar results were found by Santos et al.(2012) in the semi-arid region of the State of Paraiba, where this category reached the same ICF value (0.75) of this study.
DBI, MBD and SSC obtained the lowest ICF values. Hybanthus arenarius stood out in the category diseases of the blood and blood-forming organs for treating of anemia. P. cincinnata and X. americana stood out in the treatment of insomnia and inflammations in general. Only LEGENDA: RSD: Diseases of the respiratory system;IPOCEC: Injury, poisoning and certain other consequences of external causes; NSD: Diseases of the nervous system; DMSCT:Diseases of the musculoskeletal system and connective tissue; DSD: Diseases of the digestive system ; CSD: Diseases of the circulatory system ; N: Neoplasms ; GSD:; Diseases of the genitourinary system; DBI: Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism; MBD: Mental and behavioural disorders; SSC: Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified; IPD: Certain infectious and parasitic diseases;DENM: Endocrine, nutritional and metabolic diseases; DSSE: Diseases of the eye and adnexa.
the category of disorder sensory system has obtained FCI zero, with no agreement on the use of species in relation to this category in the locality. The bodily systems reported in this study, also stood out in other parts of the world, such as in China with the highest number of citations for the digestive system, injuries and other consequences of external causes and skin problems (Inta et al., 2008) . In Serbia, the most frequently reported medicinal uses were for treating gastrointestinal, respiratory and cardiovascular (Jarić et al., 2007) diseases. In Ethiopia, the most cited systems were disorders of the digestive system, connective tissue diseases and skin lesions (Giday et al., 2003) . In the Latin America, other studies in the southern Ecuador showed 11% of the citations for the treatment of kidney problems (Tene et al., 2007) and in Peru were reported 34 species (39%) within the category of diseases and pains not set required to reduce inflammation in different parts of the body (De-La-Cruz et al., 2007) . Based on these results, it is evident that many species stands out in some categories for their therapeutic applicability, where the most sought species are those which the population believes it has "healing power", confirming that the traditional herbal medicine remains being used by the local community.
Conclusion
According to the understanding of the versatility and use of plant species by informants, deeper studies are recommended for H. drasticus species, and H. speciosa S. rotundifolium that were highly reported for the treatment of gastrointestinal disorders, kidney disorders pachystachya to cecropia, X. americana and for the treatment of rheumatism.
